Introduction
Nowadays, with the developing technology, the results obtained from the engineering point of view are closer to reality. Analysis that are difficult to calculate are solved in a much shorter time with the help of computers and thus, it becomes easier to obtain different solution methods. In the light of these developments, various approaches have been presented to investigate the buckling behavior of structural elements under axial load. Due to various modelling, design and analysis difficulties with the finite element method, which is a method used for analyzing buckling behavior of structural elements in civil engineering, it is needed to use computer programs. At the beginning of the modelling and analysis process, Euler said that the pressure columns have been not only crushed but they also have stability problems [1] . Euler pioneered the researchers in analytical analysis of elastic columns and since the first study has been carried out in this area in 1744, the analysis has been called Euler load [2] . After Euler's first step for stability analysis, many researchers have contributed to the modelling of structural elements closer to reality. A.N. Dinnik [3] has designed the variable cross-section type of the column and beam elements, which is pinned from one end, clamped on the other end. And he examined the buckling behavior of them. J.B. Keller [4] has studied the mechanical behavior of the circular cross-section and equilateral triangular section column and obtained results for the nonlinear buckling problem. Mechanical behaviors for similar Euler columns have been examined by I. Tadjbakhsh & J.B. Keller, [5] and J.E. Taylor, [6] , and exact results have been obtained for different boundary conditions. S. Timoshenko [7] has contributed to the realistic results by adding slip and rotational momentum factors in the beam to the Euler-Bernoulli theory Lee et al. [8] [9] [10] [11] on the buckling loads, have made studies suitable for use in design. Q. Li, H. Cao, & G. Li, [12] , L. Qiusheng, C. Hong & L. Guiqing [13] and Q. Li, H. Cao, & G. Li, [14] , in their work, using Bessel functions and super geometric functions, gave the flexural formulation of elastic columns with variable crosssection. He has stated that the axial load and bending stiffness distribution of the high structures are appropriately described. Kim and Kim [15] have presented a method of calculating the vibration frequency of beams in boundary conditions created by using the Fourier series, which is generally restrained and non-classical limiting methods of rotation and cycle springs.
M.T. Atay & S.B. Coşkun [16] , S.B. Coşkun & M.T. Atay [17] have formed a column model with variable section and an elastically constrained along the upper and lower end and performed stability analysis with the Variational Iteration Method (VIM). K.V. Singh & G. Li [18] in their study, they have created mathematical modelling of the Transcendental Eigenvalue Problem (TOE) using the previously proposed NEIM (numerical algorithm) numerical algorithm of axially graded and elastically constrained columns. He has performed a buckling analysis. The researchers has used many analytical and numerical methods to model column and beam elements and compared their results with experimental results or to each other [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] , similar to the approaches used in the column elements have been also studied in the beam elements [34] [35] [36] [37] [38] [39] [40] [41] .
Gül and Aydoğlu [42] , in their study, beams on elastic foundation have examined in terms of the wave number vibrations with Euler-Bernoulli and Timoshenko beam theories using Hamilton's Principle. In the study by Y. Zhang et al. [43] , using the kp-Ritz method for numerical solutions in buckling analysis, have been investigated the graphene layers in which the elastic medium has been modelled by the Winkler method. M.Ö. Yaylı [44] modelled the Euler column, which is bounded along its length and had different boundary conditions at its end points. In this numerical modelling, Stokes' transformations and Furier series have been used to create the coefficients matrix.
In this study, column model which is investigated by M.Ö. Yaylı [44] has been created by using Euler's column theory. Firstly, the equation of the well-known Euler-Bernoulli beam theory in the literature is given under axial loads. Fourier sine series of displacement function is chosen to obtain analytical general solutions by M.Ö. Yaylı [44] . Elasticity modules for EulerBernoulli column type structural elements with an external load applied at the upper and lower ends of the column with different boundary conditions have been calculated experimentally. In three different column sections produced from four different concrete series as, F30, F35, F50 fiber reinforced concrete and non-fibrous (C) sample, buckling analysis by using Mathematica program is made by taking the weight of the column element into account. Fig. 1 In the equation, EI is the bending stiffness, P is the axial load applied from the column end points, is the elastic limitation coefficient known as Winklers' constant applied for each unit length along the column length. M.Ö. Yaylı [44] in his study, obtained a matrix of coefficients representing the column model with a study of Stokes' transformations for the development of stability equations which limited the lateral displacements of the Furier sinus series. With this approach, it was stated that the buckling analysis of the Euler columns would yield closer results to the truth under different boundary conditions. 
Numerical Modelling of the Column to be Analyzed
The Stokes transform are obtained using the displacement function and the Fourier series by M.Ö. Yaylı [44] ;
Four homogeneous equations are obtained by applying the boundary [44] :  Boundary conditions: The eigenvalue system gives the critical buckling load M.Ö. Yaylı [44] .
Where 
Buckling Analysis of the Modelled Column
In this section of the study, the figures given in Fig. 2 . were selected for the sections of the column model to be analyzed. The cross-sectional features may vary according to the analysis. The values of the elastic modulus calculated from the stress-strain graph obtained under 28 days pressure loading of each cylinder samples which has dimension of 10x20 cm are shown in Table  1 . 
The effect of the rotation coefficient on the critical load
The cross-sectional dimensions of the above column are used for the column to be analyzed. In the analysis, the modulus of elasticity was chosen as E=42560
Furier series. The number of terms is valid only for this analysis. The following cross-sectional measurements were used in the analysis: Rectangular area; b=600 mm, h=300 mm; Tee section; =200 mm, =200 mm , h=600 mm, b=600 mm; Angle section b=600 mm, t=200 mm , h=600 mm. When graphs and tables are examined, it is seen that the values of the spring ( 0 ̅̅̅ and L ̅̅̅ ) constant which prevent the rotation of the column ends owing to increase the stiffness of the column ends. This increase is a hyperbolically increasing curve from a clamped support to pinned support behavior. Because of the increase in the values taken by the spring constant after a certain point of rigidity, we can call this column clamped-clamped columns. It can be said that the critical load values are examined according to the spring constant that prevents rotation, i.e. according to the boundary condition of the column. As the spring ( 0 ̅̅̅ and L ̅̅̅ ) constant value increased the critical load value increased in the column, likewise as it decreases the critical load decreased. This non-linearly increased critical load reached a maximum critical load point after a certain 0 ̅̅̅ and L ̅̅̅ value. At this point, it can be said that both ends of the column are clamped because, as theoretically, the ends are not allowed to rotate. When Table 1 and Fig. 4 . are examined, it is seen that increase of L/d ratio causes decrease of critical load value and increase of L/d ratio causes parabolic increase of critical load. ease of critical load value and increase of L/d ratio causes parabolic increase of critical load. The increase in the L/d ratio is result from an increase in column length or a smaller diameter in the cross-sectional area. Increased column diameter or decreased in height reduces the slenderness and therefore it can be said that there will be collapse caused by crushing instead of buckling in the column, because the column will be crushed before reaching the value of excessive critical buckling load. There are limitations in terms of slenderness in the relevant regulations.
Critical load change depending on L/d ratio
As can be seen from the limitation of the regulations, with the increase in the column length or the reduction of the column cross-section, the critical load value decreases and this result gives us information about the fact that there is a limit to making high columns with small sections relation with slenderness. Rectangular : b=900 mm , h=600 mm; T section : =200 mm , =200 mm, h=600 mm, b=600 mm; L section (Angle) : b=600 mm , t=200 mm , h=600 mm; spring coefficients: Clamped-clamped ends ( = 50). Pinned-pinned ends ( = 0). Fig. 5 . Critical load graphs connected to the Elasticity module in different section types of columns. Table 5. and Table 6 . are examined, it is seen that the increase of the modulus of elasticity increases the critical load value linearly. Modulus of elasticity obtained from the experiment results is E=42000 . 150 terms were used in the analysis. Measurements of the sections to be used in the analysis: Rectangular : b=600 mm , h=400 mm; Tee section : =200 mm , =200 mm, h=600 mm, b=600 mm; L section (Angle) : b=400 mm , t=200 mm , h=400 mm Table 7 . and Fig 6. shows that the effect of column length on critical load is not linear. Increasing the column length causes a hyperbolic reduction of the load capacity as it makes the column delicate. 
Critical load change depending on the modulus of elasticity
0 ̅̅̅ =100000000, L ̅̅̅ =100000000, 0 ̅̅̅ =1000000000, L ̅̅̅ =1000000000, w ̅̅̅̅ = 50.00 ̅̅̅ =100000000, L ̅̅̅ =100000000, 0 ̅̅̅ =1000000000, L ̅̅̅ 1000000000, w ̅̅̅̅ = 0.0;
Critical load value depending on the column length

Critical load disribution due to modulus of elasticity
Three different cross-sectional types were used in the analyzes. _ = 0.0 is selected spring coefficient for elastic restrained and = 3300 is selected for column length. Table 8 shows critical buckling values depending on the values given. Similarly, Table 9 . shows the results of the critical buckling load to be obtained when the L=3300, ̅̅̅̅ =50.0, ̅̅̅ =( 2 )/(E I), 0 ̅̅̅ =10000000, ̅̅̅ =10000000, 0 ̅̅̅ =10000000, ̅̅̅ =100000000 values are used for the column model to be analyzed. In the same way, table 8. shows the moment of inertia that is based on section dimensions, elasticity modules and section dimensions. The graph of the critical buckling values found in figure 7 is shown. Table 9 . and Fig 7. shows that the increase in the section width leads to an increase in the critical load value. Similarly, the increase in the modulus of elasticity of the material also increased the value of the critical load.
Conclusion
In the study, the buckling analysis of the Euler column model with different boundary conditions, which was elastically limited a column model, with the help of Stokes' transformations and Fourier sine series which had been previously proposed by the researchers, was done. In the analysis, elasticity modulus values of the steel fiber reinforced and non-fibrous concrete specimens with different mixing ratios obtained from the experimental results were used. The status of three different sections was examined. The result show that:
 Because of increased column diameter or decrease in the length of the column, the critical buckling load values in the column increased hyperbolically. For this reason, very large critical buckling load values are obtained. This indicates that the crush will occur due to pressure load before a buckling occurs after a certain critical load value in the column. Regarding this, restrictions have been made in terms of delicacy in the regulations. In other words, with the increase in column length or narrowing of the diameter, the critical load value decreases and this result gives us information about the fact that there is a limit to making high columns with small sections.
 Since the value of the modulus of elasticity obtained from the non-fibrous concrete (C) mixture is the highest value, the highest value of the critical load is seen in this sample. Then the greatest critical load values were seen in F50, F30, and F35, respectively.
